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[57] ABSTRACT 

A device for reducing the quantity of oxygen in the 
space above the filling in a container before closing of 
the container, in which a vacuum is formed in the space, 
then a compressed gas is blown into the container in a 
direction running obliquely to the vertical axis of sym- 
metry of the container and again a vacuum is formed in 
the space, these steps being repeated if necessary. Valv- 
ing is provided in the fixed housing within which are 
formed, coaxially with a central column, an inner cham- 
ber and an outer, essentially cylindrical chamber enclos- 
ing it. One chamber is connected to a vacuum source 
and the other chamber to a source of the gas. One head 
face of each chamber has a plurality of openings at 
specific angular distances from each other and disposed 
on an inner and an outer circle respectively. Fixed on 
the central column is a disc in sealing fashion against the 
head faces. Two series of openings with equal angular 
distances from each other are formed on an inner and 
outer circle, respectively, the radii of these inner and 
outer circles being virtually equal to those of the first- 
mentioned inner and outer circle. 

5 Claims, 3 Drawing Sheets 
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DEVICE FOR EVACUATING OXYGEN FROM A 
CONTAINER 

TECHNICAL FIELD 5 

The invention relates to a device for reducing the 
quantity of oxygen in the space above the filling in a 
container before closing of the container, in which a 
vacuum is formed in said space, then a compressed gas 
which is inert for the contents of the container is blown 10 
into the container and again a vacuum is formed in said 
space, these steps being repeated if necessary. The in- 
vention also relates to a device comprising a number of 
sealing heads mounted in the form of a carousel on a 
vertical central column which is rotatable, each of said 15 
heads being able to sealingly engage the top of a con- 
tainer provided with a filling opening, so that the filling 
opening comes to be situated in a space within the seal- 
ing head and sealed off from the ambient air. The said 
space is connectable with a source of vacuum and oper- 20 
able valve means for alternately putting into communi- 
cation said space with a vacuum source and a source of 
a chemically inert gas. 

BACKGROUND OF THE INVENTION 2 5 

In the case of certain substances put on the market in 
sealed containers, in particular liquids for medical pur- 
poses, or food, it is a requirement that the quantity of 
oxygen in the space above the filling should not exceed 
a certain level, since too much oxygen is harmful to the 30 
substance packed in the container. This maximum per- 
mitted quantity of oxygen is many times smaller than 
the quantity of oxygen contained in the atmospheric air 
with which the said space is filled after filling of the 
container. 35 

Hitherto, for reducing this amount of oxygen, as 
much air as possible was extracted from the said space 
above the filling, so that a vacuum was created there. 
However, too great a vacuum may not be created there, 
otherwise there is a risk of the liquid with which the 40 
container is filled starting to boil and being extracted 
with the air and/or of the container collapsing. 

The amount of air going with maximum permitted 
vacuum does, however, still contain an inadmissibly 
large quantity of oxygen. In order to make this quantity 45 
of oxygen harmless, a so-called antioxidant is added to 
the filling. However, there are to an increasing extent 
prohibitions of this last-mentioned practice. 

In the French patent specification No. 1426235 a 
process and device of the above-mentioned type is dis- 50 
closed in which the filling opening of a container is 
inserted in a space which is sealed off from the outside 
air after which said space is placed in connection with a 
vacuum source by opening a first valve means so that a 
vacuum is created inside said space and said container 55 
and then, by opening a second valve means said first 
valve means being closed, said space is placed in con- 
nection with a source of a chemically inert gas so that 
said gas flows in random directions into said container 
and mixes therein with the air still present in the vac- 60 
uum, whereupon again a vacuum is created in said 
space. The valve means are formed by two valves by 
means of which said space can be put into communica- 
tion with either a source of an inert gas or with only one 
vacuum source, said valves comprising each a valve 65 
disc connected to a valve rod which disc operates with 
an annular valve seat. In addition a third valve of this 
type is provided by means of which said space can be 



2 

put into communication with the outside air in order to 
be able to remove the container from said space after 
the container being closed. 

It has been found that according to the known pro- 
cess the quantity of oxygen in the space above the filling 
in a container can be reduced only to slightly less than 
2% which percentage is much too high for containers 
containing a pharmaceutical product. Moreover valves 
of the type used in the known device cannot be cleaned 
to that extent as required by the pharmaceutical indus- 
try. 

In the British patent specification No. 910584 a de- 
vice for the evacuation and sealing of containers is de- 
scribed in which a nozzle is inserted into the container 
and the sidewalls of the container are pressed against 
the nozzle to form a substantially air tight seal there 
between. The nozzle is connected through a conduit 
with a passageway bored in a ring which is adapted to 
rotate together with said nozzle, which passageway 
opens at a face of said ring which is in engagement with 
a face of a stationary plate in which a plurality of reces- 
ses are formed which during the rotational movement 
of the ring become aligned successively with the open- 
ing of said passageway, each recess in the stationary 
plate being into communication through said plate with 
a separate conduit which is connected with a source of 
an inert gas and a vacuum source respectively. 

Thus in this control mechanism for each step of 
either forrning a vacuum or feeding an inert gas there 
has to be a conduit extending from the relevant recess in 
the fixed plate to the relevant source so that it is practi- 
cally impossible to have more than three recesses result- 
ing in that only three steps can be executed, a vacuum 
step, a gas feeding step and again a vacuum step. More- 
over the recess for the gas feeding step is located be- 
tween the two recesses for the vacuum steps so that 
there is the risk that the vacuum source will be in direct 
communication with the vacuum source through the 
joint between the ring and the fixed plate. 

The object of the invention is to provide an improved 
process and dvice by which the quantity of oxygen in 
the space above the filling of a container can be de- 
creased to less than 0,5%. 

This object is achieved in that in the process accord- 
ing to the invention, the compressed gas is blown into 
the container in a direction running obliquely to the 
vertical axis of symmetry of the container. 

In this way, by blowing in the inert gas also a very 
large quantity of the air still present in the vacuum is 
expelled from the container and is replaced by the inert 
gas, thereby considerably reducing the quantity of oxy- 
gen, in particular when .the inert gas, for example nitro- 
gen, has a lower specific gravity than air, so that an 
improved expelling effect is obtained. 

Preferably a final vacuum is created in the space as a 
last step, during which step the quantity of oxygen in 
the container is, of course, again reduced, the final vac- 
uum being of a depth which differs from that of the 
previous vacuums. 

SUMMARY OF THE INVENTION 

In the device of the invention the nozzle which can 
be placed in connection 'with a source of a chemically 
inert gas opens in the space inside the sealing head in 
such a way that it is possible to produce a jet of the said 
gas flowing out of said nozzle and directed towards the 
filling opening of a container in a direction extending 
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obliquely to the vertical axis of the container. The de- 
vice further comprises a fixed, essentially enclosed 
housing within which are formed, coaxially with the 
central column, an inner chamber and an outer, essen- 
tially cylindrical chamber enclosing it, one of these 5 
chambers being connected to the vacuum source and 
the other chamber to the source of a chemically inert 
gas. Provision is made in one head face of each chamber 
for a number of openings at specific angular distances 
from each other and disposed on an inner and an outer 10 
circle respectively. Fixed on the central rotating col- 
umn is a disc which rests in sealing fashion against said 
head faces, and in which two series of openings with 
equal angular distances from each other are formed on 
an inner and outer circle respectively. The radii of these 15 
inner and outer circles are virtually equal to those of the 
first-mentioned inner and outer circle and the openings 
of the inner series and the openings of the outer series 
are each individually connected to the said space in a 
sealing head and the nozzle opening therein respec- 
tively. 

With a device designed in this way, a number of 
containers rotating in a circular track can be treated one 
after the other and, due to the fact that during rotation 25 
of the column the openings in the disk going with a 
sealing head always coincide at particular moments 
with the inner or outer openings in the head faces of the 
chambers, each container is subjected at the right mo- 
ments to the successive steps of creation of a vacuum 3Q 
and blowing in of a chemically inert gas. At the same 
time, the connections between the respective sealing 
heads and the vacuum and gas sources respectively are 
separated from each other and there is no risk that said 
sources are short-circuited. Moreover the device ac- 35 
cording to the invention is extremely well adapted to be 
cleaned in accordance with the required c.i.p.-s.i.p. 
principle (clean in place, sterilize in place). 

If it is desired that a final vacuum should be created in 
the containers with a depth which differs from that of 40 
the previous vacuums, then provision is made for a 
length of tubing which runs in the axial direction 
through the chamber connected to the vacuum source 
and which at the said head face of said chamber con- 
nects to an opening provided therein, and whose other 45 
end is passed through the opposite head face of said 
chamber and connected to a second vacuum source. 

Preferably the openings in the said head faces of the 
chambers, at least the part facing the disc, are in the 
shape of a circular arc-shaped groove, whereby the 50 
times during which the containers are subjected to the 
various steps can be adapted to the particular volume of 
the space above the filling in the containers. 

Advantageously the sealing heads are each provided 
with a suction head to be connected to a vacuum source 55 
for taking into the said space a closing cap or cover for 
the container. To prevent the cap from falling from the 
suction head, provision is made for a catch mechanism 
in each sealing head to retain the closing cap in a posi- 
tion that does not block the filling opening of a con- 60 
tainer before the final gas-inblowing step has been car- 
ried out. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is explained in greater detail with ref- 65 
erence to the drawing, in which: 

FIG. 1 shows in axial section a sealing head of a 
device according to the invention; 



FIG. 2 shows an axial section the control device 
according to the invention; and 

FIG. 3 shows a cross section along the line III — III in 
FIG. 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The device comprises a number of sealing heads, one 
of which is shown in FIG. 1, and which are mounted, 
standing upright, at equal angular intervals in a circle, in 
a manner not illustrated in greater detail, on the vertical 
central column 1 (see FIG. 2). 

Each sealing head has a relatively thick-walled length 
of tubing 2, which at the top end, for an up and down 
movement, is guided in a curved track (not shown), and 
within which a rod 4 provided with a central channel 3 
can slide up and down. Disposed on the rod 4 at the 
bottom end is a suction head 5, so that by connecting 
the channel 3, in a manner not further illustrated, to a 
vacuum source, a closing cap 6 for a container can be 
sucked fast on the suction cap 5, while the rod 4 is in the 
bottom position not shown, and if the rod 4 is then 
raised to the position shown, this cap 6 can be retained 
inside the space 7 of the sealing head. 

This space 7 is enclosed by a sealing sleeve 8 which is 
connected to a slide piece 8' which is under a down- 
ward-directed spring pressure (not shown), and which 
can slide along the tube 2, permitting the sealing sleeve 

8 to move up and down between a bottom position 
which is not shown and the top position which is 
shown. In this top position the sealing sleeve encloses 
the top of the container 9, while the sealing ring 10 
disposed at the end of the sealing sleeve engages in 
sealing fashion with the container 9, so that the space 7 
is sealed off relative to the environment. 

Formed between the length of tubing 2 and the rod 3 
is an annular channel 11, which is connected at one end 
to a connection piece 12 which can be connected to at 
least one vacuum source, and at the other end opens 
into a set of radial channels 13 which in the highest 
position of the sealing sleeve 8 are connected to the top 
part 14 of the space 7, so that when the connection 12 is 
open to the vacuum source a vacuum is created in the 
container 9. When no container 9 is accommodated in a 
sealing head, the sealing sleeve 8 belonging to it will 
remain in the lowest position, which means that the 
connection between the channels 13 and the part 14 is 
closed through the fact that the bottom inside edge of 
the slide piece 8' has engaged with the sealing ring 8". 

Formed through the wall of the length of tubing 2 is 
an axial channel 15, which at its one end opens into a 
conection piece 15' which can be connected to a source 
for a pressurized chemically inert gas, for example ni- 
trogen, and at the other end merges into a nozzle 16 
which opens into the space 7, in such a way that when 
the said gas flows through the channel 15, a gas jet is 
blown into the container 9, being directed in the direc- 
tion of the arrow A obliquely towards the container 9. 

A locking mechanism is provided for retaining cap 6 
when the space 7 is connected to the vacuum source. 
When the successive steps of creating a vacuum inside a 
container 9 and blowing a gas into the container 
through a nozzle 16 have been completed, the container 

9 is finally closed off by moving the rod 4 downwards, 
thereby causing the closing cap 6 to be pressed into the 
filling opening of the container 9, the locking mecha- 
nism 17 then being disengaged. 
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As shown in FIG. 2, the control mechanism of the the opening 50 will, however, be brought to coincide 
device comprises an essentially closed housing formed with the oblong opening 34', again creating a. vacuum in 
by a sleeve 18 which is mounted by means of rolling the container 9, while the connection to the source of a 
bearings so that it is rotatable about the column 1. The compressed gas is broken, due to the fact that the open- 
housing comprises further a top disc 19 fixed to the 5 ing 40 will have reached the position indicated by 42. 
sleeve 18 a peripheral wall 20, and inner and outer annu- . This opening 40 will subsequently coincide with the 
lar discs 21 and 22, which are separated from each other oblong opening 37", again causing a gas jet to flow out 
by a partition wall 23, by means of which the inside of of the nozzle 16, while the connection with the vacuum 
the closed housing is also divided into two annular source is interrupted again, due to the fact that the 
chambers 24 and 25. The outer annular chamber 25 is 10 relevant opening 50 has reached the position indicated 
connected by means of the connecting piece 26 having by 54. Since thereafter this opening 50 will reach the 
the measuring point 27 to a source of a chemically inert position indicated by 55, a connection via the length of 
compressed gas, for example nitrogen, while the inner tubing 30 between the second vacuum source and the 
annular chamber 24 is connected by means of the con- space 7 is formed, thereby creating a final vacuum in the 
necting piece 28 having the measuring point 29 to a first 15 container 9. Immediately after that, the closing cap 6 is 
vacuum source. Passed through the inner annular cham- pressed into the filling opening of the container by 
ber 24 is a length of tubing 30, which at its top end is means of the rod 4, following which the container 9 is 
connected to the connecting piece 31 with measuring ready. 

point 32, which is connected to a second vacuum Since during the creation of the final vacuum a vac- 
source. At the bottom end the length of tubing 30 is 20 uum is also created in the space 7, it is necessary to 
accommodated in an opening in the inner annular disc release this vacuum in the space 7, to permit the sealing 
21. sleeve 8 to be separated from the container to release 

At their bottom faces the rings 21 and 22 are provided the container 9. This vacuum is released through the 

with rings 21' and 22' made of Teflon or a similar mate- fact that on a further rotation of the disc 39 the opening 

rial. However it is also possible to replace rings 21, 21' 25 40 finally coincides with the oblong opening 38', 

and 22, 22' respectively by one single ring made of a thereby again connecting the space 7 to the source of a 

plastic material (e.g., Deldrin). compressed gas. 

Provided in the inner disc 21 are a number of open- FIG. 3 also shows the openings 60 and 61, which 

ings 33, 34, 35 (see FIG. 3), which at their bottom ends serve to fix retaining rods for the housing 18, 19, 20, 21, 

open into oblong openings 33', 34' and 35', which are 30 22. 

provided in the Teflon layer 21'. The bottom end of the In the device shown in the figures there are provided 

length of tubing 30 is accommodated in the opening 35. ten pairs of openings 40, 50 through 49, 59 in disc 39 so 

Drilled in the outer disc 22 are a number of openings that the said device is designed for having the ten seal- 

36, 36', 37, 37', and 38. The openings 36 and 36' open ing heads, of which one is shown in FIG. 1. However it 

into an oblong opening 36" which is disposed in the 35 will be understood that devices according to the inven- 

Teflon layer 22', the openings 37 and 37' open into an tion could have also less or more than ten sealing heads, 

oblong opening 37" disposed in the Teflon layer 22', I claim: 

and the opening 38 opens into the oblong opening 38' 1. Device for reducing the quantity of oxygen in the 

disposed in the Teflon layer 22'. space above the filling in a container before closing of 

A disc 39 is fixed to the column 1 in such a way that 40 the container, in which a vacuum is formed in said 
the top faces of this disc rest in sealing fashion against space, then a compressed gas which is inert for the 
the annular Teflon layers 21' and 22'. Disposed in this contents of the container is blown into the container and 
disc 39 are a number of openings 40 through 49 lying at again a vacuum is formed in said space, these steps being 
equal angular distance from each other, and each being repeated if necessary, said device comprising: a plural- 
connected by means of pipes (not shown) to the con- 45 ity of sealing heads mounted on a rotatable vertical 
necting piece 15' of a respective sealing head. The disc central column, each of said heads being operationally 
39 is provided with a number of openings 50 through 59 engageable with the top of a container having a filling 
lying on an inner circle at equal angular distances from opening, so that the filling opening is situated in a space 
each other, each opening being connected by means of within the sealing head sealed off from the ambient air, 
a pipe (not shown) to the connecting piece 12 of a re- 50 means for connecting said space within the sealing head 
spective sealing head. Thus each pair of openings 40, 50 with a vacuum source, valve means operable for alter- 
through 49, 59 belong to one and the same sealing head. nately putting into communication said space within the 

Whenever now the device is in operation and the sealing head with said vacuum source and a source of a 

column 1 — and consequently the disc 39 is rotated in the chemically inert gas, and a nozzle in said space within 

direction of the arrow B, of for example the pair of 55 the sealing head connectable with said source of a 

openings 40, 50 the opening 50 will first coincide with chemically inert gas, whereby a jet of the said gas flow- 

the opening 33, 33' as a result of which the connection ing out of said nozzle is directed toward the filling 

12 of the particular sealing head and thereby the space opening of a container in a direction extending 

7 thereof is connected to the first vacuum source, so obliquely to the vertical axis of said container, 

that a vacuum will be created in the container 9. The 60 2. Device as claimed in claim 1 in which said valve 

opening 40 will subsequently coincide with the opening means comprises a fixed, essentially enclosed housing 

36", as shown in FIG. 3 for the opening 41, as a result within which are formed, coaxially with the central 

of which the connection 15' of the sealing based is con- column, an inner chamber and an outer, essentially 

nected to the source of a compressed gas, so that a gas annular chamber enclosing the inner chamber, one of 

jet A will be blown out of the nozzle 16 into the con- 65 said chambers being connectable to said vacuum source 

tainer 9. Since the opening 50 has reached the position and the other chamber to said source of chemically inert 

indicated by 51, the connection to the vacuum source is gas, each chamber having a head face which is normal 

thereby interrupted. On further rotation of the disc 39, to the axis of each chamber being provided with a plu- 
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rality of openings at specific annular distances from 
each other and disposed on an inner and an outer circle, 
respectively, a disc mounted on the central rotating 
column in sealing fashion against said head faces, two 
series of openings in said disc with equal angular dis- 
tances from each other formed on inner and outer cir- 
cles respectively, the radii of said inner and outer circles 
in said disc being substantially equal to those of the 
inner and outer circles defined by said plurality of open- 
ings of the head faces and the openings of the inner 
circles and the openings of the outer circles being indi- 
vidually connected to said space within said sealing 
head and the nozzle therein respectively. 

3. Device according to claim 2, characterized in that 
a length of tubing extends axially through the chamber 
connectable to the vacuum source and at the said head 



10 



15 



face of said chamber connects to one of said plurality of 
openings provided therein, the other end of said tubing 
passing through the opposite head face of said chamber 
and being connectable to a second vacuum source. 

4. Device according to claim 3, characterized in that 
the openings in the said head faces of the chambers, at 
least the part facing the disc, are in the shape of a circu- 
lar arc-type groove. 

5. Device according to claim 3 characterized in that 
the sealing heads are each provided with a suction head 
connectable to a vacuum source for taking into the said 
space within the sealing head a closing cap or cover for 
the container, and a catch mechanism in each sealing 
head to retain the closing cap. 
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